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Background: PCSK9 inhibitors are a treatment option for patients with familial hypercholesterolemia
not on low-density lipoprotein cholesterol goals despite the use of maximally tolerated high intensitystatins dose.
Objective: To evaluate the efficacy of alirocumab and evolocumab in LDL-C reduction and targets
attainment in patients with heterozygous familial hypercholesterolemia in clinical practice setting.
Methods: SAFEHEART is an open, long-term prospective study of a cohort of subjects with molecular
diagnosis of familial hypercholesterolemia. This study analyze subjects ≥ 20 years of age on stable
lipid-lowering therapy, who received PCSK9 inhibitors during the period 2016 to January 2020.
Results: 433 patients (mean age 55 years, 53% male, 39% with cardiovascular disease) were included
and followed-up for a median of 2.5 years (IQR 1.6–3.0). Median LDL-C level prior to PCSK9 inhibitors
was 145 mg/dL (IQR 125–173). The addition of PCSK9 inhibitors (211 alirocumab, 222 evolocumab)
reduced LDL-C by 58% (IQR 41–70) p<0.001, in men and women, achieving a median LDL-C level
of 62 mg/dL (IQR 44–87) without differences between both PCSK9 inhibitors. Out of them 67% with
and 80% without cardiovascular disease reached 2016 ESC/EAS LDL-C targets, and 46% very high
risk and 50% high risk patients achieved 2019 ESC/EAS LDL-C goals. Independent predictor factors
for attainment of 2019 ESC/EAS LDL-C goals were to be male, smoking and the use of statins with
ezetimibe. Both inhibitors were well tolerated.
Conclusions: PCSK9 inhibitors on top of maximum lipid-lowering treatment significantly reduced LDLC levels in patients with familial hypercholesterolemia and improved the achievement of LDL-C targets.
© 2021 National Lipid Association. Published by Elsevier Inc. All rights reserved.

Introduction
Familial hypercholesterolaemia (FH) is an autosomal codominant disorder clinically characterized by increased lowdensity lipoprotein (LDL)-cholesterol plasma levels, and
the development of premature atherosclerotic cardiovascular
disease (ASCVD). It is caused by loss-of-function variants in
LDLR gene, and less frequently loss-of-function variants in
APOB gene, and rarely gain-of function variants in PCSK9
gene.1 , 2
According to 2016 European Guidelines for the management of dyslipidemias, FH patients are considered to be at
high or very high cardiovascular risk and recommend an absolute LDL-C goal level of less than 100 mg/dL for patients
without history of ASCVD and less than 70 mg/dL for those
with history of ASCVD, or a reduction of at leats 50% from
baseline LDL-C levels in both cases.3 In the recent European
Guidelines from 2019, FH patients with ASCVD or with another major risk factor are at very high risk and recommended
targets are an LDL-C below 55 mg/dL and 50% reduction in
LDL-C. Those patients in primary prevention without other
risk factor are considered at high risk and LDL-C goals are
a 50% reduction or more of LDL-C and an LDL-C below
70 mg/dL.4
Medical treatment of FH includes diet and lifestyle
changes, and the use of high intensity statins, ezetimibe, and
PSCK9 inhibitors (PCSK9i).2 , 3 Patients with heterozygous
FH often respond to these medications; however, most of
them do not reach LDL-C goals and have a high residual
risk of ASCVD. Data from different cross-sectional5 , 6 and
prospective observational7 , 8 studies have shown that LDL-C
goal attainment in heterozygous FH patients is below 20%
despite the use of maximally tolerated high intensity-statins

plus ezetimibe, regardless of whether patients are controlled
in lipid clinics or in primary care. On the other hand, PCSK9i
have been tested in FH patients in clinical trials under controlled circumstances showing a sustained 50% reduction in
LDL-C levels and higher LDL-C goal achievement.9 , 10
Some international guidelines recommend the use of
PCSK9i in patients with FH that have substantially higher
LDL-C levels despite maximally tolerated statin with or
without ezetimibe.11 In real clinical practice, the use of
PCSK9i is still low, partly explained by their cost and insurance coverage. In the current study, we aimed to investigate the use and efficacy of PCSK9i (Alirocumab and
Evolocumab) as well as LDL-C goals achievement in clinical
practice setting of FH patients registered and followed-up in
the SAFEHEART (Spanish Familial Hypercholesterolemia
Cohort Study) study.

Patients and methods
Patients
The SAFEHEART design and methodology have been
previously described11 Briefly, SAFEHEART is an open,
multicenter, nationwide, long-term prospective study of a cohort of subjects with molecular diagnosis of FH.12 , 13 The
recruitment of families began in 2004 and the coordinating center of the study managed the follow-up of the patients. The patients are contacted on a yearly basis by using
a standardized telephone survey to obtain relevant changes
in life-style habits, adherence and tolerance to medication,
and the presence of new cardiovascular events. Blood anal-
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ysis during the follow-up are performed in local lipid units
according local protocols and sent to the coordinating center.
The definition of incidental ASCVD events have been previously reported.14 A more detailed information about methods in SAFEHEART are available in Supplementary material. LDL-C goals were defined and analyzed according to
the 2016 and 2019 European Dyslipidemia Guidelines.3 , 4
Guidelines from 2016 were used to inform, educate, and train
participating physicians in this cohort.
The choice of the particular PCSK9i and dosing regimen was at the discretion of the medical specialist. This
study included all patients who were prescribed a PCSK9
monoclonal antibody (subcutaneous injection of alirocumab
75/150 mg every 2 or 4 weeks, or evolocumab 140 mg every 2 weeks or 420 mg every 4 weeks) since its approval in
Spain in 2016 until January 2020, and kept an stable dose
of the inhibitors at least 3 months before the last analysis.
Eligibility for PCSK9i was based according Spanish National Health System reimbursement regulations in FH patients when LDL-C levels are over 100 mg/dL with high intensity statin or maximal tolerated dose, or as monotherapy
(or combined with Ezetimibe) in case of statin intolerance
as defined and reported by their physician.15 Moreover, in
Spain medication is delivered by the hospital pharmacy every 3 months directly to the patient, ensuring access to it.
Patients who participated in randomized clinical trials with
PCSK9i before 2016 were not included in this analysis.
This study was approved by the local ethics committees,
and all eligible subjects gave written informed consent.

Variables
Demographic and clinical variables including age, classic cardiovascular risk factors (CVRF), physical examination and lipid-lowering therapy (LLT) were included. LDL-C
was estimated by means of the Friedewald formula. The most
recent lipid profile before the analysis was selected for this
study. Lipoprotein (a) levels were measured once at inclusion in the study with a turbidimetric method (Quantia Lp(a)
7K00-01) in the centralized laboratory. Classification of LLT
was defined as previously reported.8 The genetic diagnosis
and molecular classification of FH was performed as previously described16 (Supplementary material). The SAFEHEART risk equation (SAF-RE) was estimated in each subject at initiation of PCSK9i and in the last control of followup.14

Statistical analysis
Statistical analyses were carried out with the STATA
program, version 12.0 (Stata Corporation, College Station,
TX). Variables were analyzed for a normal distribution with
the Kolmogorov-Smirnov test. A descriptive analysis was
carried-out to report the number of cases and percentages
for the qualitative variables, and the median and interquartile range (IQR) for the quantitative variables that did not
follow a normal distribution. Comparisons of proportions be-

3
tween the qualitative variables were carried out using the
Chi-square test and the binomial test to compare the proportion observed in each treatment group with the value of
the total population. The median comparison for independent
data was analyzed with the Mann–Whitney U test, and the
median comparison of two dependent data was analyzed using the Wilcoxon signed-rank test. The association between
PCSK9i treatment and LDL-C goal achievement as well as
patient characteristics and CVRF (age, gender, body mass
index (BMI), tobacco, hypertension, diabetes, LLT background, and LDL-C levels (categorized as < 130 mg/dL, 130
to 159 mg/dL and > 160 mg/dL) was first assessed by univariate logistic regression analysis. All significant variables
were then included in a multivariable logistic regression analysis. A value of p <0.05 was considered statistically significant.

Results
Over the study period, a total of 443 patients ≥ 20 years
of age from 5033 subjects (3759 heterozygous FH and 1274
non-affected relatives) registered in the SAFEHEART initiated treatment with PCSK9i. Ten patients withdraw PCSK9i
during the first 3 months due to their own decision (4 cases),
physician decision due to low response (3 cases), side-effects
(2 cases) and recent diagnosis of pancreatic cancer (1 case).
For this analysis, 433 cases (211 with alirocumab and 222
with evolocumab) with a median follow-up of 2.5 years (IQR
1.6–3.0) were included. Characteristics of patients at initiation of PCSK9i and after the follow-up period are shown
in Table 1. All cases have molecular diagnosis of FH and
51% carry variants in LDLR gene classified as null mutations. Median age at initiation of PCSK9i therapy was
55 years, 53% were male, and 39% had history of ASCVD. Most patients (93%) were receiving long-term maximal lipid-lowering therapy to reduce LDL-C levels over
50%, and 78% were with maximal combined therapy. Prior
to starting PCSK9i, median LDL-C level was 145 mg/dL
(IQR 125–173). There were no differences in cardiovascular risk factors and lipid levels according the PCSK9i prescribed at initiation of therapy (Supplementary Table 1). The
estimated 5-year CV risk using the SAF-RE was 1.45% (IQR
0.73–4.50) prior to PCSK9i use and decreased to 0.57% (IQR
0.30–1.66) in the follow-up. Also, a significant 52% reduction in current smokers, 12% reduction in cases receiving
maximal LLT and 22% in those with maximal combined therapy was observed in the follow-up.
Twenty-five patients received PCSK9i in monotherapy
and 14 patients were also receiving ezetimibe because they
had history of statin intolerance. Fifty-eight percent of patients treated with alirocumab received 75 mg every 2 weeks
and 38% had 150 mg every 2 weeks. Few patients received alirocumab less frequently than recommended: 75 mg
monthly (n=3) and 150 mg monthly (n=6). With respect to
evolocumab, 90% of patients were treated with 140 mg every
2 weeks. Patients with history of ASCVD were more male

Please cite this article as: Alonso et al, Efficacy of PCSK9 inhibitors in the treatment of heterozygous familial hypercholesterolemia: A clinical practice
experience, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2021.04.011

ARTICLE IN PRESS
JID: JACL

[mNS;May 26, 2021;22:16]

4

Journal of Clinical Lipidology, Vol 000, No , Month 2021
Table 1

Characteristics of patients before receiving PCSK9i and in the follow-up in SAFEHEART.

N
Gender (male)
Age, years
BMI (kg/m2 )
ASCVD
Diabetes
Hypertension
Current smoker
Null allele variants
Maximal LLT
Maximal combined treatment
Years with statins
Years with ezetimibe
Total cholesterol
LDL-C
HDL-C
Triglycerides
Lp(a)
SAF-RE – 5 years

Before

Follow-up

P

433
228 (53)
55 (47–64)
27 (25–30)
167 (39)
36 (8)
123 (28)
91 (21)
222 (51)
402 (93)
337 (78)
18 (12–24)
9 (6–11)
219 (194–250)
145 (125–173)
49 (41–58)
104 (77–139)
34 (13–77)
1.45 (0.73–4.50)

433
228 (53)
56 (48–66)
27 (25–30)
176 (41)
47 (11)
137 (32)
44 (10)
222 (51)
357 (82)
263 (61)
19 (14–25)
11 (7–12)
137 (113–165)
62 (44–87)
50 (43–59)
95 (72–135)
NA
0.57 (0.30–1.66)

–
<0.001
0.74
0.53
0.20
0.29
<0.001
–
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.007
–
<0.001

BMI, Body mass index; ASCVD, atherosclerosis cardiovascular disease; LLT, Lipid-lowering treatment; LDL-C, Low-density lipoprotein cholesterol;
HDL-C, High-density lipoprotein cholesterol; Lp(a), Lipoprotein (a); SAF-RE, SAFEHEART risk equation. NA, not available; Continuous variables are
expressed as median (IQR) and other variables are expressed as number (%). Lipid levels are in mg/dL.

Table 2 Characteristics of patients prior to receive PCSK9i according the presence of cardiovascular disease.

Gender, male
Age, years
BMI, kg/m2
Diabetes
Hypertension
Current smoker
Null allele variants
Total cholesterol
LDL-C
HDL-C
Triglycerides
Lp(a)

ASCVD−
(n=266)

ACVD+
(n=167)

P

122 (46)
53 (46–61)
27 (24–30)
12 (5)
52 (20)
64 (24)
136 (60)
229 (202–258)
150 (132–180)
51 (44–60)
102 (74–135)
29 (12–68)

106 (63)
60 (53–67)
28 (26–31)
24 (14)
71 (43)
27 (16)
86 (59)
206 (181–243)
134 (116–160)
45 (38–54)
110 (83–141)
48 (19–88)

<0,001
<0,001
0,002
<0,001
<0,001
0,052
0,94
<0,001
<0,001
<0,001
0,097
<0.001

BMI, body mass index; LDL-C, Low-density lipoprotein cholesterol;
HDL-C, High density lipoprotein cholesterol; Lp(a), Lipoprotein(a). Continuous variables are expressed as median (IQR) and other variables are
expressed as number (%). Values of lipids levels are in mg/dL.

(p<0.001), older (p<0.001), with hypertension (p<0.001)
and type 2 DM (p<0.001) compared with those patients
without ASCVD (Table 2).
The addition of PCSK9 inhibitors to background lipidlowering therapy reduced LDL-C by 58% (IQR 41–70)
p<0.001 in men and women with a median LDL-C level
achieved of 62 mg/dL (IQR 44-87) without differences between both PCSK9 inhibitors. Of the total subjects, 67% with
and 80% without cardiovascular disease reached an LDL-C

target below 70 mg/dL and 100 mg/dL, respectively according to 2016 ESC/EAS guidelines. On the other hand, 125 patients (46%) considered as very high risk achieved an LDL-C
goal < 55 mg/dL, and 81 patients (50%) considered as high
risk achieved an LDL-C goal < 70 mg/dL according 2019
ESC/EAS guidelines.
A high inter-individual variability in the response to
PCSK9i was observed (Figure 1). Thirty three patients
(7.6%) had an LDL-C reduction below 15% and in 67 patients (15.5%) the response was below 30% (cut-off level
considered as hypo-responders). These subjects were more
female, youngers, with lower baseline LDL-C levels and
treated less intensively (Supplementary Table 2). On the
other hand, 106 patients (24.4%) had a reduction over 70%.
As alirocumab was used mainly in 2 different doses, a
comparison between those patients treated with 75 mg or
150 mg every 2 weeks was performed. No differences were
observed in gender, baseline Lp(a) levels, median achieved
LDL-C levels, LDL-C goal attainment according presence or
not of ASCVD, and percentage of hypo-responders among
both doses (Supplementary Table 3). Only, the percent reduction in LDL-C was slightly higher with 150 mg scheme
(63%; IQR 46–73 vs 57%; IQR 42–66, P=0.03).
A significant differential response was observed according to background LLT (P<0.005 between groups). The
lower LDL-C achieved (55 mg/dL; IQR 39–75) and the
higher percentage reduction (61%, IQR 49–73) were obtained when both PCSK9i were used on top of statin and ezetimibe. On the other hand, the median LDL-C achieved was
higher (150 mg/dL, IQR 92–202), and the percentage reduction in LDL-C was lower (21%, IQR 8–38) when PCSK9i
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Figure 1

5

Individual values of achieved LDL-C levels and percent reduction in LDL-C with PCSK9i.

Figure 2

LDL-C percent reduction according background Lipid-lowering therapy.

were used as monotherapy. Patients with statins or ezetimibe were between these 2 groups (Figure 2). There were no
differences in the achieved LDL-C and percentage reduction
in LDL-C according baseline LLT between alirocumab and
evolocumab, and there were no differences in each treatment
group according to the type of mutation.
In multivariate regression analysis, independent predictors for 2019 ESC/EAS LDL-C goals attainment were to be
male (P=0.023), smoker (P=0.041), and the use of statins
with ezetimibe (P=0.008). On the other hand, higher LDLC levels prior to initiation of PCSK9i showed a significant
inverse relationship with goals attainment (Table 3). Predictors for 2016 ESC/EAS goal attainment are shown in
Supplementary Table 4.

In the follow-up period after initiation of PCSK9i, nine
patients had a cardiovascular event with an estimated incidence rate of 1.39 events/100 patients-year. Prior to initiation
of PCSK9i, these patients were older (64 years, IQR 62–70),
smokers (33%), had more hypertension (44%), and higher
LDL-C levels (171 mg/dL; IQR 138–191) compared with
those patients that did not suffered any cardiovascular event
in the follow-up. None of the patients had history of clinical
ASCVD and none reached 2 years of treatment with PCSK9i
(range 2 months to 1.5 years).
With the exception of 10 patients that discontinued
PCSK9i during the first 3 months, no other patient discontinued treatment by safety issues in the median 2.5
years of follow-up. Both alirocumab and evolocumab were
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Table 3 Logistic regression analysis. Combined LDL-C goal achievement, LDL-C < 55 mg/dL in very high risk, and < 70 mg/dL in
high risk patients according 2019 ESC/EAS guidelines.
Univariate regression analysis

Multivariate regression

Variable

OR (95% CI)

Z

P

Age
Gender (male)
BMI
Hypertension
ASCVD
Current smoker
Background LLT
Statins + Ezetimibe Statins only
Ezetimibe Statins (all)∗
LDL-C (1 mg/dL increase)
LDL-C 130–159 mg/dL LDL-C >
160 mg/dL

1.00 (0.98–1.02)
1.78 (1.22–2.62)
0.97 (0.93–1.01)
1.03 (0.69–1.55)
1.14 (0.77–1.69)
0.42 (0.21–0.83)
21.64 (2.88–162.5)
8.39 (0.82–85.22)
10.49 (0.45–239.78)
6.35 (2.42–16.68)
0.99 (0.98–0.99)
0.74 (0.46–1.19)
0.32 (0.19–0.52)

0.45
2.98
−1.09
0.17
0.70
−2.47
2.99
1.80
1.47
3.76
−3.55
−1.23–
4.59

0.656
0.003
0.276
0.865
0.483
0.014
0.003
0.072
0.141
<0.0001
<0.0001
0.218
<0.0001

Lp(a)

1.00 (0.99–1.00)

0.57

0.570

Lp(a)>50 mg/dL

1.12 (0.76–1.65)

0.60

0.549

OR (95% CI)

P

1.60 (1.06–2.40)

0.023

0.47 (0.22–0.97)
15.40 (2.01–117.85)
6.51 (0.62–68.10)
7.31 (0.30–177.56)

0.041
0.008
0.117
0.221

0.76 (0.46–1.23) 0.37
(0.22–0.61)

0.272
<0.0001

BMI, body mass index; ASCVD, atherosclerosis cardiovascular disease; LLT, lipid lowering therapy; (∗ ) statin treatment was considered with and
without ezetimibe.

well tolerated and doses were not modified in any patient.
A small number of patients reported mild injection site
reaction.

Discussion
This study, the largest reported to the best of our knowledge in routine clinical practice of patients with heterozygous FH with two monoclonal antibodies to PCSK9, shows
that the addition of alirocumab or evolocumab to FH patients
on maximal LLT over a median of 2,5 years, effectively reduced LDL-C levels of roughly 60% both in men and women,
similar to the reduction observed in randomized clinical trials (RCT). Additionally, a higher percentage of patients with
ASCVD and without ASCVD achieved LDL-C goals, 66%
and 80% respectively, without differences among patients
receiving alirocumab or evolocumab. Independent predictor
factors for attainment of LDL-C goals were to be male and
the use of high intensity statins with ezetimibe (ESC/EAS
2019 guidelines) or with and without ezetimibe (ESC/EAS
2016 guidelines). Interestingly, different LDL-C reduction
according to background lipid lowering treatment was observed with both PCSK9i.
Previous report of the SAFEHEART study showed a modest improvement in LDL-C goal achievement in FH patients
with ASCVD up to 5% and up to 22% in those patients without ASCVD after 5 years of follow-up due to an improvement in conventional LLT, without inclusion of PCSK9i at
that moment.8 This is in line with other study in molecularly
defined FH population in Norway.17 These findings show the
difficulty in reducing LDL-C in patients with FH as they usu-

ally have higher baseline LDL-C levels, and that the addition
of PCSK9i to background maximal LLT could be the best
option in this population.
Median LDL-C reduction of 58% with PCSK9i in this
cohort was comparable with those observed in RCT with
evolocumab and alirocumab in FH patients, in long-term
open label studies, and in some short-term experience in
clinical setting.18 –26 In the RUTHEFORD II trial with
evolocumab,18 and in the Odissey FH I and FH II trial with
alirocumab,19 mean LDL-C reduction was 58% to 61% in
FH patients with stable high intensity statin and ezetimibe.
In the recent publication of the Taussig trial, severe FH patients with mean LDL-C level of 193 mg/dL on stable LLT
had 47% LDL-C reduction with evolocumab after a median
of 4,1 years of follow-up, with a high inter-individual variation in the response.22 In the open-label extension study with
alirocumab (Odissey OLE), FH patients on maximally tolerated statin dose (58% with ezetimibe) and mean LDL-C level
of 124 mg/dL, had a 48% reduction in LDL-C after a median
of 2.5 years.10 In these studies, the effect of background LLT
or the effect of the type of mutation on PCSK9i response
in heterozygous FH were not analyzed. On the other hand,
there are few studies including FH patients in a clinical practice environment assessing the efficacy of PCSK9i. Some
of them were performed in a single center,23 , 24 with retrospective analysis,25 most cases diagnosed as FH trough clinical criteria,24 , 26 including only one PCSK9i,25 , 26 and with
short period of follow-up (up to 12 weeks).24 –26 Stoekenbroek et al. reported efficacy and safety of PCSK9i in 160
heterozygous FH patients unable to achieve lipid goals with
maximally tolerated statin therapy.23 Mean LDL-C reduction
was 54.6% without differences between both PCSK9i. In the
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Japanese experience, Yokoto et al. reported 54% reduction
in LDL-C after 12 weeks of treatment with evolocumab in a
cohort of 320 FH patients with clinical diagnosis.26 Barrios
et al, retrospectively analyzed 186 patients (66 with molecularly defined FH) treated with evolocumab during 12 weeks.
Mean LDL-C reduction was 57.5%, however no specific data
for the FH group is reported.25
Our study has some differences with the results commented above. In the SAFEHEART all patients have molecular confirmation of the disorder permitting to make a better comparison in the response according to the genotype.
We found no differences in the response independently of
the type of mutation, confirming that PCSK9i long-term effect in heterozygous FH is similar to non-FH populations unlike the observed in homozygous FH patients with both affected alleles.27 , 28 On the other hand, most patients in our
study were on maximal LLT using high intensity statin and
ezetimibe, and few cases were only with ezetimibe or with
PCSK9i in monotherapy. We found a significant differential
response in LDL-C reduction according background LLT,
being higher in those patients with statin and ezetimibe and
lower in those intolerant statin patients with PCSK9i and ezetimibe and PCSK9i in monotherapy. Although the number
in the latter group is small, the observed 21% reduction in
LDL-C is smaller than the reduction in non FH statin intolerant patients.29 , 30 Considering that patients at SAFEHEART
are followed-up frequently and adherence to PCSK9i treatment is optimal according to the follow-up survey and the requirements for the prescription at hospital level, these results
highlight the importance of adding other non-statin therapy
like ezetimibe in patients with contraindication or who are
intolerant to statins.
Although most patients respond to PCSK9i with marked
reduction in LDL-C levels, we didn’t find differences between males and females, as it has been shown in an analysis of the Fourier trial with a greater reduction in men.31
However, a high inter-individual response to PCSK9i was
observed as it has been shown for statins in non-FH populations32 and PCSK9i. In our study, 8% to 15% of our patients
can be considered hyporesponders to PCSK9i if a reduction
in LDL-C below 15% or 30% is used as a criterion. These patients were more females, slightly youngers and most of them
were not on maximal combined LLT . In RCT, the frequency
of hyporesponders (< 15% LDL-C reduction) is between 1%
and 5%.20 , 33 Recently, Warden et al. showed that 10% of FH
patients have an unusual response to PCSK9i, defined as a
response below 30%.34 Explanations for this poor response
are not fully understood.31 –33 It may be related to baseline
the type of LDLR mutation; however, we did not find any
relationship in the response to PCSK9i with the genotype.
Another possible explanation may be related to the presence
of anti-drugs antibodies; however, this is an event that occurs
in few patients in long-term trials with both PCSK9i, without
evidence of neutralizing antibodies.10 , 22 , 35
A significant and impressive improvement in LDL-C goal
achievement was observed in this population. According

7
2016 European guidelines,3 patients in primary prevention
reaching an LDL-C below 100 mg/dl increased from 3% to
80% and those in secondary prevention reaching an LDLC below 70 mg/dL increased from 0.6% to 67%, being the
gender and background LLT with statins (with or without
ezetimibe) the most important predictors. Moreover, according recent guidelines,4 46% of patients classified as very
high risk and 50% of high risk achieved an LDL-C below
55 mg/dL and 70 mg/dL, respectively. Our study supports
that PSCK9i satisfy the unmet need for additional LDL-C reduction in FH patients. Long-term cardiovascular outcomes
trials have shown their benefit and safety in high risk patients.36 , 37 Predicting which patients with FH are likely to
benefit from PCSK9 inhibitors might be possible by applying suitable risk-prediction models like the SAFEHEART
risk equation14 , 38 making the use of these drugs in FH potentially cost-effective in both primary and secondary ASCVD
prevention.

Study limitations
This is a multicenter nation-wide study analyzing a welldefined FH cohort followed-up prospectively in lipid clinics.
The prescription of both PCSK9i was at the discretion of the
physician, and they were distributed in the same number and
characteristics.
The limitations of this study include the lack of blinding randomization, follow-up analysis are not centralized and
Lp(a) measurement in the follow-up is not available. Therefore, the prospective impact of PCSK9i reduction therapy use
in participants with elevated Lp(a) level was not evaluated in
this study.

Conclusions
PCSK9i on top of maximum lipid-lowering treatment significantly reduced LDL-C levels by 58% and improves the
achievement of LDL-C targets without differences among
alirocumab or evolocumab in FH patients in clinical practice.
Independent predictor factors for attainment of LDL-C goals
were to be male, smoking and the use of statins with ezetimibe. These results support and expand upon those reported
previously in smaller studies with PCSK9i in heterozygous
FH, although the clinical value and cost effectiveness of this
new treatment have yet to be fully demonstrated.
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